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Figure S1 Chemically synthesized crRNAs were used at all loci, except for PYM1 where we used a plasmid-encoded sgRNA. Guide RNA i T bl S4 sequences are in Table S4 . C.
SMC3::eGFP
Repair template: 0.33uM SMC3 Figure S2 : tagging with GFP of the SMC3 locus using PCR repair template with short homology arms A Diagram showing PCR donor for GFP insertion at the SMC3 locus Locus grey GFP green homology arms blue GFP was A. Diagram showing PCR donor for GFP insertion at the SMC3 locus. Locus -grey, GFP -green, homology arms -blue. GFP was inserted 5 bp to the right of the DSB. B. Graphs showing % of GFP+ cells obtained with PCR fragments with homology arms of the indicated lengths. Insert size in all cases was 714 bp. Each bar represents the average insertion efficiency from two or more independent experiments (Table S1 ). Error bars represent the +/-SD. PCR fragments were nucleofected in HEK293T cells at the concentration indicated and cells were counted by flow cytometer 3 days later. y y y C. Confocal images of cells 3 days after nucleofection. GFP: green, DNA: blue. The GFP subcellular localization is as expected for in-frame translational fusion to SMC3, a nuclear protein. 
Figure S3: Flow cytometer plots of cells tagged with PCR repair templates
Flow cytometer plots showing the number of cells (Y axis) and their GFP intensity (X axis). y g ( ) y ( ) A. Lamin A/C, RAB11A and SMC3 were targeted in HEK293T cells with a GFP containing PCR fragment with or without ~35 bp homology arms. Green double arrows indicate the % of GFP+ cells. For every experiment, non-nucleofected cells were also run through the flow cytometer to determine background fluorescence (<0.5% cells). Note that donors without homology arm yield GFP+ values slightly above background, consistent with a low level of integration by NHEJ or MMEJ. B. RAB11A was targeted in HEK293T (GFP1-10) cells using a GFP11-containing repair template with or without ~35 bp homology G d bl i di t th % f GFP+ ll N l f t d ll l th h th fl t t t arms. Green double arrows indicate the % of GFP+ cells. Non-nucleofected cells were also run through the flow cytometer to determine background fluorescence (<0.5% cells). Note that HEK293T cells that express GFP1-10 cells have a higher intrinsic fluorescence than HEK293T cells.
Figure S4
A.
GFP-cells GFP+ cells
A. (b7) Contain only the 22 first bp of GFP sequence followed by a 5 bp insertion and a deletion of the first 13 bp of the right homology arm. Sequencing from wild-type size allele from Het GFP+ cell. q g yp C. Edits with imprecise left junctions. (c1) Contain a 23 bp duplication of the left homology arm just upstream the GFP sequence. (c2) Contain on the left side the 8 first bp of GFP, followed by the 25 bp of the left homology arm sequence upstream of GFP, and followed by full-length GFP sequence. (c3) Contain a 52 bp insertion followed by the last 469 bp of GFP sequence. (c4) Contain a deletion of the last 7 bp of the left homology arm followed by the last 68 bp of GFP sequence. Sequencing from wildtype size allele from Het GFP+ cell. D. Edit with internal deletion (d1) Contain the 556 first bp of GFP sequence followed by a 12 bp insertion and the last 13 bp of GFP sequence. E. Edit with inverted insertion (e1) Contain the left homology arm and first 501 bp of GFP sequence inverted (e1) Contain the left homology arm and first 501 bp of GFP sequence inverted. Graph showing the efficiency % of editing (Y axis) vs distance from the DSB (X axis) for PCR donors (RAB11A, cr1777, GFP11 insertion) or ssODNs (GFP11 insertion (see Figure 5 ) except for PYM1 were 3xFlag insertion was monitored by genotyping single cell colonies (see Figure 6) ). Each line links editing experiments performed with the same guide RNA. ssODNs (optimal polarity, Figure 5 ) were designed to insert the edit at varying distances from the DSB as indicated. The sequence between the edit and the DSB was partially recoded to improve insertion efficiency ( Figure 6 ) and Cas9 re-cutting of the edited locus while preserving coding p y p y( g ) g p g g potential.
Figure S7
A. Figure 7) . Stars in color represent silent mutations (A, C, G or T) used to monitor template switching. B. The probability of a mutation (relative to the "No mutation" template) at each nucleotide position in the region of the ssODN repair template, after removal of incompletely mapped and low-quality reads. Bars are color-coded by identity of the incorporated nucleotide. Green: A, blue: C, black: G, red:T. PCR control: Two cell populations that received separately a wild-type ssODN or a mutant ssODN (1/6 mutations) were combined for PCR amplification. This control was used to determine basal levels of template ( ) p p switching that might occur during PCR amplification. These levels are 25-fold lower than observed in cells co-transfected with the wild-type ssODN (donor 1) and a 1/6 mutations ssODN (donor 2) (0.02% versus 0.50%). Schematics showing repair of a DSB (grey) using two ssODN donors. Donor 1 contains an insert (green) and two homology arms (blue) Donor 2 contains the same insert with mutations (red stars) and no homology arm Arrows indicate 3' ends and dotted lines (blue). Donor 2 contains the same insert with mutations (red stars) and no homology arm. Arrows indicate 3 ends and dotted lines represented newly synthesized DNA. A. Strand invasion: The DSB is resected creating two 3' overhangs on each side of the DSB. The right overhang pairs with Donor 1 and is extended by DNA synthesis. B and C. Template switching: The newly synthetized strand withdraws from Donor 1 and anneals to Donor 2 (B), and withdraws from Donor 2 and anneals back to Donor 1 (C). ( ) D. Annealing: The newly synthesized strand withdraws from Donor 1 and anneals back to the locus. E. Second strand synthesis and ligation: The newly synthesized strand is used as a template for second strand synthesis. The resulting edit is a hybrid insertion containing sequences from Donor 1 and Donor 2.
PCR on mouse tail DNA (predicted size shift): 31.0 (27/87, including 3 homozygous). 10 out of 10 Het clones for mCherry have perfect insertion. 11.6%
(7/60) of the negative for Adcy3 mCherry insertion are positive by PCR using mCherry internal primers 
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DNA was extracted from cells edited with ssODN 1799 or ssODN 1835. Next the DNA from these experiments was mixed and the insertion was PCR amplified and sequenced by Illumina technology (Barcode 10). This control was performed to ensure that template swiching do not occur during PCR amplication (PCR control in Figure S7 and 
